é-ner9«5 ‘ho\nsQer/o-— Level
Physical Chowmge =m0 new  Swbstence iy Gorwaed
¢.q. melking , boiling . Qreez:nj ,dissoluing
Chemica! change * H\er‘mulcnersj Hansferred  during

a Qh(MI.Cal (,ka,to( . New sus stency e QQJ‘W\(A

5’"35 trans Fer (Ew\\m\?3 d\mngt N—‘)
V' T~

Exo Yhermie  reackion E ndoMervnic  feachion
~ . .
L&/’ hta‘ XY ouk s,om S"SS\QM ‘\!A* s 'n ?tom
LY S'AN‘OM\&\"\S sv«rmvw\é-'mj Yo Sjs“un
Ackivation enecyy Ea, s s

= the minimum entrgy that = £

5 Q F‘ (o"iéh, Porlicles must have é R aH+

X Yo stert 4ie reackion J,

al| [oH- £

g H

H W

w
DW - Heat pre&uds - Heok peactomds DN - Heat pro&uch = Heak peactons

DH s ncgq\'c've DH s PQS""‘VC

exam‘)‘es; ComLusHa,\ €k0MP'f$‘. -“m‘ma\ ét(owposi‘ioﬁ

CH, 420, —» CO, 20,0 il Ca €0, <oy —y (a0 + €O,
nlb\“fu\i Sm\',’an . {>\no)¢0 syn¥hesis
acid \oge calk waler

WCla NaOd s YaCl 4, 05557 Co, W05y > CH, 05 + O

2



(?)QV\ A twerg\5 C,m\(Aa\ic\AS
éAfrj) cl’lanjg (D H) can be (a/;«/q Jed as bonds broKen

Minug  bonds formed 5 wark s KA/ el

2H1\” + O, oy — 240 o)
U
GOV\& bféak;n; ~— Bcv\é MO\K\‘V\cB - A\—\
in_ reacktants ((’V\Ao) TN prot\wds(m(o)

draw the &isp'agté shruckures  ,%wmen  connh  Mae Moowds

H-W 4 o=zo0 — o o _
H=H e “m W L\

vond tv\(f(svs

(2 X'ﬁ) -\—('jj_s ) —_— (q " w) ,V::\:::_:r(

\>#0 - \3 546

“““““

= - 43¢ K3 (el (8\(0\"\!\(@




* tv\c\: I‘5 q&wbs‘tumcg 5(\:\0.‘ Coun \/;g \)Mf“(é

‘o \'Io\msgtr \\'\tfmm\ th(f%tj \»o S\AV‘I‘Ov\v\A\'v\‘a

e,(s, COO\‘ 5 V\ﬁsharq\ 050\8 (W\(c\-:\\:u\{\ 5 pg\ro\fv\w\

% Comwmbusklon 3 \omw\l\k‘ws T el Cg\\w&éro (od‘\)ov\)
w\\n munu\ LQY%\\A(I‘V\A\\Q (tm(\\'ou\\

A \-\wére CoeWdons ore

cown Pomnés condatn

“\,A(Oﬁ(l« and  Carbon ) Sow~e \".WS o Xyatn.

_ caw\‘;\e\'( Com bnstion 1 whean \I\A')AIO(“(\)QV\$
Durn  in e Xcess OXxygen. , preadnce (O s @ VN0

ey

P(‘QNV\Q A Q!t,)seu Y o Naw éfOK\‘A! *\'J\\Ql‘

C, Mg +50, _33Co, + 1Y 0o
—-b‘anMP\QR Combustion 1 when there g
not ¢“0v3k O Ky gen Yo buen e Quel.

prednce Carbow waonoxide CCO) o d walern

as tht wain products with  soue o,



Ho&osev\ - OXwaewn Cuel  cell 2 weed \o

9 enernate &\tc\r\'u'lB and i\ va&u\(cs ovxlul) WG\‘\Qr\.

negative eleclrode PQ\?*IIJ& electrode
Coladinigw) Cpladinun)
(—\\V\O$L \ / C"&\AQA((_*)
T
1
_ 1
) L
H — |
2 — 1 ....<_ 07.
1

/ &
Crokow CV(Mv\D‘ Mtw\\;rqv.(/ F'ﬁf"'°“3"( g_) weker o‘\.
Cocid)

Step L 2 Sueeply \-\,_ [P S VY'Y mv\:ég and QXyaen
+
Yo  Cathnode
Steg 2, He s O’".A:Seé,i'l loses & ot Yt awede awmd

Cacwns H* B, — 2" 4 2

°, eleckfans Clow Crom swode \o (m\-l:;dg at

tae extermal Circuik producing eleshric cavrenk

step Y: OXngen gqains eleckrons  al YWy cathode and feacts
with HY from acid 4o Verm waker © LuH', ue o, 20,0

overall cctm\\\'ov\" 24, 2«0, _, 2 wo

\9) o) €



Y proten e xCMonae  wmembrane  allows [T 4o enss
Lrom negative Ao posilive Sides  be  (eglace the
W that s removed Frowa  ocd  elechrotlyla
— se the concentrabion of eleckralyle

fremains Constandt .

https://aseelalkhatib.com
/chemistry-resources

Oksered O

k  owelher bype  o% rue\ CQ“ wses

olkaline efe ‘Ffafﬂf‘ . O]
anode =) 24, o) + L40&1(‘” — 4 ”7‘0\() + e
cathode (+) O, + 2HO0 44 5 OH-&“‘\,)

Q9) «)



Fuel ce\\ Qeme«rté -\-:: 3(;50“\’\( 3“5‘“"\85

mévmi—w)es disadvantages
*_no ‘,c\\“x\'o.\ as ¥ more CXDeas Y
waker g the only pladucl (P\v\\'\'n\'mm is Verw e\((.\ensfv()
* rranster wore therey A hbdrajen ve  exDensive
Yhow gaseline “o produce

https://aseelalkhatib.com
/chemistry-resources

@ '"E;‘U" \'\v)éfostn g‘\‘\\\'ms

= Silend e "9ine

* l\(ske{ ecfo"i!ncp ‘than o\ 3.,.{‘.\5@5

30\‘-0‘0". tngincs

@ et }:w.)é/oaeu v's &‘L\-rgwm\.)

* Sv«m\\ S\ze "'\Gm W\G‘O‘( ﬂ‘vc! VVLusf lO(

SLO""O' Sh‘tt‘s as \\I%‘N\(l .



